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@ Grinding wheel assembly. 

(57) A grinding wheel assembly comprises a 
grinding wheel (12), a flange (14) for directing 
flow of coolant/lubricant against the grinding 
surface of the grinding wheel, and means 
(36.38,40) for securing the flange adjacent the 
grinding wheel. The flange (14) includes a cir- 
cumfiBrential trough (26) fonned at the 
periphery thereof for holding a fluid therein by 
centripetal force during rotation of the assem- 
bly and a plurality of apertures (28) for admitting 
a flow of fluid therethrough to the circumferen- 
tial trough (26). Ruid overflows a weir on a wall 
of the circumferential trough (26) and enters 
slots (16) fonned in the peripheral surface of the 
grinding wheel (12). 
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This invention relates generally to a grinding 
wheel assembly. More particularly, the invention is di- 
rected to a glass sheet edge grinding wheel assembly 
having improved cooling and lubricating fluid handling 
capabilities. 5 

Grinding wheels are well-known devices for 
shaping or finishing the edges of planar materials, 
e.g., glass sheets. A grinding wheel is typically used 
to shape and finish a rounded or bevelled profile into 
the edge of a glass sheet which is to be used as a door io 
glazing in an automotive vehicle. 

A grinding wheel generally rotates at a high speed 
to effect the proper shaping of a workprece. This re- 
sults in a considerable undesirable build-up of heat. 
Moreover, the grinding wheel typically picks up par- 15 
tides of debris abraded from the workplace which ac- 
cumulate atthe working surface of the grinding wheel 
thereby substantially diminishing its grinding ability 
and durability. Where the workpiece is a glass sheet, 
fine particles of glass dust tend to become air-borne 20 
and settle on the major surfaces of the glass sheet. 
These particles tend to mar the major surfaces of the 
glass sheet when they are later removed, e.g., by wip- 
ing with a cloth. Additionally, the heat and pressure 
generated at the grinding Interface causes glass dust 25 
to adhere to the ground surfaces. This adhered glass 
dust resists removal during the ground glass sheet 
washing operation, but comes loose while the ground 
glass sheet is conveyed through a roller hearth fur- 
nace. The falling glass dust contaminates the furnace 30 
rolls, which In turn mars the surface of the glass 
sheet. For these reasons, it is desirable to incorporate 
a fluid such as, for example, a cooling and/or lubricat- 
ing flukl at the point of contact between the grinding 
wheel and the workpiece. 35 

U.S. patent 3,777,443 to Shaw discloses a seg- 
mented grinding wheel, comprising a wheel having a 
peripheral recess for receiving and securing grinding 
segments. Additionally, a pair of flanges cooperate 
with the wheel to define troughs for receiving a cool- 40 
ing fluid. Upon rotation of the grinding wheel, the fluid 
is urged by centrifugal force through small internal 
passages from the troughs to the base of the periph- 
eral recess. These small passages, however, can 
easily become blinded by the particles abraded from 45 
the workpiece during the grinding operation, and 
thereafter must be removed by a reaming operation 
to reestablish the flow of coolant from the troughs to 
the base of the peripheral recess. 

Russian patent 872,234 discloses a similar grind- so 
ing wheel assembly, wherein apertures are provided 
in the wheel flanges to allow a flow of cooling fluid 
from trough-shaped channels to the base of the grind- 
stone. These apertures may also become blinded by 
particles abraded from t he workpiece. 55 

U.S. patent 3,417,517 to Rose discloses a grind- 
ing apparatus, wherein water is supplied through pas- 
sages in a grinding wheel flange to the inner periph- 



eral surface of the porous grinding wheel. 

It would be desirable to prepare a grinding wheel 
assembly, wherein a fluid may be delivered to the 
point of contact between the grinding wheel and the 
workpiece via apparatus having a configuration 
which does not easily become blinded by abraded 
particles and which may easily be cleaned and re- 
used. 

According to the invention there is provided a 
grinding wheel assembly, comprising: (a) a grinding 
wheel, including a plurality of parallel, spaced-apart, 
transverse slots formed in a peripheral surface there- 
of; (b) a flange adjacent a major surface of the grind- 
ing wheel, including a circumferential trough formed 
at the periphery thereof for holding a fluid therein by 
centripetal force during rotation of the assembly, and 
a plurality of aperturas in the flange for admitting a 
flow of fluid therethrough to the circumferential 
trough; and (c) means for securing the flange adja- 
cent the grinding wheel. 

The grinding wheel assembly of the present in- 
vention is particularly well-suited for grinding and 
shaping the edges of glass sheets to prepare automo- 
tive and architectural glazings. 

The invention will now be described further, by 
way of example, with reference to the accompanying 
drawings, in which: 

Fig. 1 is an exploded perspective view of a grind- 
ing wheel assembly according to the present in- 
vention; 

Fig. 2 is a fragmentary cross-sectional view of the 
grinding wheel assembly of Fig. 1 ; 
Fig. 3 is a fragmentary cross-sectional view of an 
alternative embodiment of a grinding wheel as- 
sembly; 

Fig. 4 is a fragmentary cross-sectional view of yet 
another embodiment of a grinding wheel assenv 
biy; and 

Fig. 5 is a plan view of the flange of the grinding 

wheel assembly of Fig. 1. 

Referring now to the drawings, and particularly to 
Fig. 1, there is shown generally at 10 a grinding wheel 
assembly according to the present invention, com- 
prising, inter alia, a grinding wheel 12, a flange 14, 
and means for securing the flange 14 adjacent the 
grinding wheel 12. The grinding wheel 12 may be 
formed from any abrasive material such as silicon car- 
bide, diamond, carborundum, aluminium oxide, etc., 
as well as mixtures thereof. The grinding wheel 12 
may be moulded from a mixture of the abrasive ma- 
terial and a resin such as, for example, a phenol-for- 
maldehyde thermoset material. Alternatively, the 
grinding wheel 12 may comprise a metal wheel core 
having an abrasive material formed around the per- 
iphery thereof. 

The grinding wheel 12 includes a plurality of par- 
allel, spaced-apart, transverse slots 16 formed In the 
peripheral surface of the wheel 12. By the term 
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"transverse," as It is used herein, It Is meant that the 
slots extend from one major surface of the wheel 12 
to the other major surface, and may be perpendicular 
to the major surfaces of the grinding wheel 12, 
skewed, curved, zig-zag, or any other configuration 5 
generally known as useful in the grinding wheel art. 
These slots 16 extend radially Inwardly towattJ the 
centre of the wheel 12, thereby defining radially out- 
wardly extending teeth 18 around the periphery of the 
wheel 12. Each tooth 18 includes a grinding surface io 
20 at its outer periphery. The slots 1 6 create nongrind- 
ing areas adjacent the grinding surfaces 20 of the 
wheel 12, and thereby greatly reduce friction and 
heating during the grinding operation, and provide for 
the elimination of abraded particles. The slots 16 is 
communicate a fluid such as, for example, a cool- 
ing/lubricating fluid to the interface between the 
workpiece and the grinding surfaces 20. as will more 
fully be explained hereinafter. The slots 16 also carry 
away from the workpiece abraded particles which 20 
otherwise would be retained on the grinding surfaces 
20. 

In an alternative embodiment of the present in- 
vention which is particularly useful for shaping and 
finishing the edges of glass sheets, a circumferential 25 
channel 22 is formed in the peripheral surface of the 
grinding wheel 12. The circumferential channel 22 
may be an integral part of the grinding surface 20. or, 
in the case of glass sheet edge grinding, the circum- 
ferential channel 22 may serve as the grinding sur- 30 
face which contacts the workpiece. The profile of the 
channel 22 may be rounded or bevelled, or configured 
with any shape desired for the ultimately finished 
edge of the glass sheet 

The flange 14, as illustrated in Figs. 1, 2, and 5, 35 
comprises generally a circular plate portion 24 and a 
circumferential trough 26 formed at the periphery 
thereof. The circumferential trough 26 is adapted to 
hold a fluid therein, e.g., a coolant or lubricant, by cen- 
tripetal force during rotation of the grinding wheel as- 40 
sembly 10. The flange 14 additionally includes a plur- 
ality of apertures 28 for admitting a flow of fluid there- 
through to the circumferential trough 26. The aper- 
tures 28 are formed in a wall portion 30 of the flange 
14 which extends between the circular plate portion 45 
24 and the circumferential trough 26. One side wall 32 
of the circumferential trough 26 terminates to form a 
weir 34 which contacts an end of the slots 16 and a 
side of the teeth 18. During operation of the grinding 
wheel assembly 10, fluid contained in the trough 26 50 
may flow over the weir 34 laterally into the slots 16 of 
the grinding wheel 12. 

The flange 14 is secured against the grinding 
wheel 12 by means of a hub 36 which clampingly en- 
gages the flange 14 against the grinding wheel 12. 55 
The hub 36 is urged against the flange 14 and main- 
tained thereagainst by means of a nut 38 rotatably re- 
ceh^ed on a threaded shaft 40 extending through the 



centre of the hub 36, flange 14, and grinding wheel 
12. In a preferred embodiment of the grinding wheel 
assembly 10, as illustrated in Fig. 1, a second flange 
42 is secured adjacent the other major surface of the 
grinding wheel 12. utilising a second hub 44 for clamp- 
ingly engaging the second flange 42 against the 
grinding wheel 12. The second hub 44. in the case 
where two flanges 14 and 42 are employed in the as- 
sembly 10, or the grinding wheel 12, in the case 
where only a single flange 14 is used, is urged against 
a mounting plate (not shown) which is affixed to the 
shaft 40 and maintained thereagainst by tightening 
the nut 38, as is well-known in the grinding wheel 
mounting art It will be readily apparent to those ordi- 
narily skilled in the art that other well-known means 
for securing the flange 14 adjacent the grinding wheel 
12 may be used In place of the hub 36. nut 38, and 
threaded shaft 40. For example, the flange 14 may be 
bolted directly to the grinding wheel 12, especially 
where the central portion of the grinding wheel 12 is 
made from metal and affixed to the shaft 40. 

During operation, the grinding wheel assembly 
10 is rotated about an axis 44 which passes through 
the grinding wheel 12, by means of a drive mecha- 
nism such as an electric motor (not shown). The 
speed may vary over wide limits from about 1,000 to 
about 10,000 revolutions per minute, and is generally 
in the range of about 3,500 revolutions per minute for 
glass sheet edge grinding. A flow of fluid such as, for 
example, a coolant or lubricant is directed via one or 
more nozzles 46 through the apertures 28 where, due 
to the angular velocity of the assembly 10, it is held 
in the circumferential trough 26 of the flange 14. 
Eventually, as more fluid is directed through the aper- 
tures 28, it collects in the circumferential trough 26, 
overflows the weir 34, and enters the slots 16 of the 
grinding wheel 12 where it contacts the workpiece at 
the interface between the workpiece and the grind- 
ing surfaces 20. Finally, the grinding surfaces 20 are 
brought into contact with the workpiece. 

The present invention is particularly useful for 
shaping and finishing the edges of a glass sheet The 
unfinished edge of the glass sheet is moved relative 
to the grinding wheel assembly 10 in a direction per- 
pendicuiarto the axis of rotation of the grinding wheel 
12. The edge of the glass sheet Is ground by the 
grinding surfaces 20 of the wheel 12, and is finished 
with the profile of the circumferential channel 22 
against which the glass sheet edge Is directed. Any 
fluid known in the art as useful for grinding glass 
edges may be used such as, for example, glass grind 
100 from J&B Industrial Fluids Co. of Indiana. The 
grinding and finishing of glass sheet edges is well- 
known in the art and wOl not be discussed further 
herein. 

The use of a flange 14 which is separate from the 
grinding wheel 12, according to the present invention, 
has several advantages over the fluid handling sys- 
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temsof the grinding wheel assemblies of the prior art. 
the grinding wheel 12 can be simply cast or formed 
without having to construct internal fluid passages 
designed to carry fluid to the slots 16, which could 
easily blind due to an accumulation of abraded partic- 
les. The flange 14 may easily be removed from the as- 
sembly for cleaning, and may be reused many times 
as worn grinding wheels 12 are replaced. Moreover, 
the flange 14 may easily be formed from sheet stock, 
and does not require extensive precision machining. 

Fig. 3 illustrates a grinding wheel assembly in 
which the grinding surfaces 20 are laterally continu- 
ous, and do not include by a circumferential channel 
in the peripheral surface of the grinding wheel 12. 

Fig. 4 illustrates a particularly preferred embodi- 
ment of the present invention which is highly useful in 
conjunction with an assembly 10 having a circumfer- 
ential channel 22 in the peripheral surface of the 
grinding wheel 12. Fingers 48 extend Into the slots 16 
generally axially inwardly toward the centre of the 
grinding wheel 12, from the terminal end of the side 
wall 32 of the circumferential trough 26 a distance suf- 
ficient to allow substantially all of the fluid which over- 
flows from the trough 26 to be directed into the slot 
16 in the vicinity of the circumferential channel 22 in 
the grinding wheel 12. The fingers 48 have a width 
substantially equivalent to the width of the slots 16. 
The fingers 48 may be parallel with the rotational axis 
44, as illustrated in Fig. 4, or may be inclined toward 
the circumferential channel 22. 



Claims 

1 . A grind ing wheel assembly, comprising: 

A) a grinding wheel (12), including a plurality 
of parallel, spaced-apart, transverse slots 
(16) formed in a peripheral surface thereof; 

B) a flange (14)adjacent a major surface of 
the grinding wheel, including a circumferential 
trough (26) formed at the periphery thereof 
for holding a fluid therein by centripetal force 
during rotation of the assembly and a plurality 
of apertures (28) in the flange for admitting a 
flow of fluid therethrough to the circumferen- 
tial trough; and 

C) means (36,38,40) for securing the flange 
adjacent the grinding wheel. 



3. A grinding wheel assembly according to Claim 2, 
wherein the circumferential channel has a round- 
ed profile. 



4. A grinding wheel assembly according to Claim 1 , 
wherein a side wall of the circumferential trough 
terminates to form a weir. 

5 5. A grinding wheel assembly according to Claim 4, 
wherein the weir contacts an end of the slots. 

6. A grinding wheel assembly according to Claim 1 , 
wherein the means for securing the flange adja- 

10 cent the grinding wheel includes a hub for clamp- 
ingly engaging the flange against the grinding 
wheel, a threaded shaft extending through the 
centre of the hub, flange, and grinding wheel, and 
a nut rotatably received on the threaded shaft. 

15 

7. A grinding wheel assembly according to Claim 1 , 
further including a second flange adjacent an- 
other major surface of the grinding wheel, and 
means for securing the second flange adjacent 

20 the grinding wheel. 

8. A grinding wheel assembly according to Qaim 1 , 
wherein the flange includes a plurality of fingers 
extending into the slots, generally axially inwardly 

25 toward the centre of the grinding wheel, from the 
terminal end of the side wall of the circumferen- 
tial trough. 

9. A glass sheet edge grinding wheel assembly, 
30 comprising: 

A) a grinding wheel, including a circumferen- 
tial channel and a plurality of parallel, spaced- 
apart, transverse slots formed in a peripheral 
surface thereof; 

35 B) first and second flanges adjacent the major 

surfaces of the grinding wheel, each flange 
including a circumferential trough formed at 
the periphery thereof for holding a fluid there- 
in by centripetal force during rotation of the as- 

40 sembly and a plurality of apertures in the 

flange for admitting a flow of fluid there- 
through to the circumferential trough; and 
C) means for securing the flanges adjacent 
the grinding wheel. 

45 

10. The glass sheet edge grinding wheel assembly 
according to Claim 9, wherein a side wall of the 
circumferentfal trough of each flange terminates 
to form a weir. 

11. The glass sheet edge grinding wheel assembly 
according to Claim 10, wherein the weir of each 
flange contacts an end of the slots. 

55 12. The glass sheet edge grinding wheel assembly 
according to Claim 9, wherein the means for se- 
curing the flanges adjacent the grinding wheel in- 
cludes first and second hubs for clampingly en- 



20 



25 



2. A grinding wheel assembly according to Claim 1 , so 
wherein the grinding wheel includes a circumfer- 
ential channel formed in the peripheral surface 
thereof. 
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gaging the flanges against the grinding wheel, a 
threaded shaft extending through the centre of 
the hubs, flanges, and grinding wheel, and a nut 
rotatably received on the threaded shaft. 

5 

13. The glass sheet edge grinding wheel assembly 
according to Claim 9, wherein each flange in- 
cludes a plurality of fingers extending into slots, 
generally axially inwardly toward the centre of the 
grinding wheel, from the terminal end of the side io 
wall of the circumferential trough. 

14. A glass sheet edge grinding wheel assembly, 
comprising: 

A) a grinding wheel, Including a circumferen- i5 
tial channel having a rounded profile and a 
plurality of parallel, spaced-apart, transverse 
slots formed in a peripheral surface thereof; 

B) first and second flanges adjacent the major 
surfaces of the grinding wheel, each flange 20 
including a circumferential trough formed at 

the periphery thereof for holding a fluid there- 
in by centripetal force during rotation of the as- 
sembly and a plurality of apertures in the 
flange for admitting a flow of fluid there- 25 
through to the circumferential trough, and a 
plurality of fingers extending into the slots, 
generally axially inwardly toward the centre of 
the grinding wheel, from a terminal end of a 
side wall of the circumferential trough; and 30 

C) means for securing the flanges adjacent 
the grinding wheel, including first and second 
hubs for ciampingly engaging the flanges 
against the grinding wheel, a threaded shaft 
extending through the centre of the hubs, 35 
flanges, and grinding wheel, and a nut rotat- 
ably received on the threaded shaft. 
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